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Preface
The text is divided into two broad sections. Section 1 deals with Networks and Information processes, while Section 2 is dedicated to chapters on Information Communication and Engineering. The first section consists of chapters one (1) through eight (8), with chapter one serving as an introductory piece. The second section is made up of the remaining eleven chapters from chapter nine to nineteen. Most of the chapters in this second part are in the field of communications with two in the area of artificial intelligence.
In Chapter One, the principles of modeling are visited with a special bias to Information Communication Systems and Networks (ICSN). The basic rubrics of models, modeling, and simulation; an understanding of which is indispensible for the comprehension of subsequent chapters are expoused. Various fundamental terminologies, the knowledge of which is necessary for understding the concepts of models, modeling, and simulation, are explained. The contributing authors also shed some light on model structures and the methodological basis of formalizing complex system structures is discussed. The chapter concludes with recommendations from the authors on how to avoid the most common errors usually made by researchers in the process of model design which is that of losing track of the original problem statement as well as by embarking on actual model design without having enough requisite information about the modeled system.
Chapter two reports on the numerical methods of multifractal analysis as it affects ICSN. In this very compelling chapter, the contributing authors present the theory of fractals and multifractals. A method based on multifractal data analysis at network layer level by means of Wavelet Transform Modulus Maxima (WTMM) is proposed for the detection of traffic anomalies in computer and telecommunication networks. Algorithm development methods for estimating multifractal spectrum are presented. The chapter also introduces WTMM as an informative indicator necessary to exploit the distinction of fractal dimensions on various parts of a given dataset. A novel approach based on the use of multifractal spectrum parameters is proposed for estimating queuing performance for the generalized multifractal traffic on the input of a buffering device, which shows that the multifractal character of traffic has significant impact on queuing performance characteristics.
The contributing authors in Chapter three present the results of an extensive doctoral research thesis on a deterministic approach for resolving the switched LAN's delay problem. In this interesting chapter, that actually challenges some basic assumptions met frequently in the literature, the authors assert the need for networks to be designed with specified maximum End-To-End delay since, if the maximum packet delay between any two nodes of a network is not known, it is impossible to provide a deterministic guarantee of worst case response times of packets' flows. They then go on to compare the two principal approaches for determining the end-to-end response times of flows in ICSN and submitted on the superiority of the deterministic rather than stochastic approach.
Chapter four presents yet another doctoral thesis research findings on the specific area of e-Learning. This rather educative research was conducted in Western Africa with the participation of a specialized school for the blind. The contributing authors contend that finding suitable content via a mobile phone has become a rigorous task for voice-based online learners to achieve better performance. They opine that this is more acute for sight-impaired learners because existing voice-enabled applications in the domain of e-Learning lack the attributes of adaptive and reusable learning objects. As a panacea for this obvious deficiency in eLearning infrastructure, the authors propose a Voice-Enabled Framework for Recommender and Adaptation Systems in E-Learning (VeFRA). In their submission, they present a usability study result based on ISO 9241-11 specification of 4.13 on a scale of 5, which translates to Good Usability. This they assert offers a ubiquitous e-Learning platform for the visually impared to learn, granted the availability of telephony, without the necessity of Internet services.
In Chapter five, the subject of fractality is revisited albeit from a slightly different angle. In this very informative chapter that cannot but appeal to a specialized set of researchers, the contributing authors present their research findings on Signals with an Additive Fractal Structure for Information Transmission. They propose a new class of wideband signals with an additive fractal structure. A detailed study of this novel class of wideband signals possessing a high level of irregularity and unpredictability at the level of simple technical implementation is presented. Exhaustive methods of modifying the signal spectrum with additive fractal structure for increased efficiency of the frequency resource application are given. The authors submit in their conclusion that complex wideband signals with an additive fractal structure can be employed in radioengineering applications such as speech transmission over channels with AWGN.
Chapter six presents a model developed for increasing the efficiency of data transmission in ICSNs based on the TCP/IP protocol suite. Complex simulation models were proposed and simulated for analysis and multilevel modeling processes of data transfer in computer networks based on the protocols of ТСР/ IР, which fully and accurately allow for determining co-existing exchange factors such as formation of dataflow, network topology, network protocols function, and internet support, which influence efficiency of data transfer. The contributing authors lay claim to an increase in network efficiency of between 10% and 15% when their developed model is deployed.
In Chapter seven, the contributing authors present the validation of a software architecture they call the INTERPRETOR as a dataflow model of computation for filtering, abstracting, and interpreting large and noisy datasets. They submit in their conclusion to the chapter on the non-triviality of the interpretation of large and noisy data. They contend that their developed architecture can be tailored and applied to different domains, which have the same issues associated with the interpretation of data. For future work, they suggest the development of a generic and reusable tool for proposed architecture.
In Chapter eight, the problem of modeling maintenance productivity measurement is addressed. This has been identified as a major area of concern for productivity engineers, based on the need for the establishment of productivity standards in virtually all functional areas of an industrial organization. This chapter identifies the approaches in integrated and systematic maintenance productivity measurement and creates models for optimizing total productivity in maintenance systems. It likewise discusses visual yardstick, utility, queuing systems, and simulations approaches for measurement of maintenance
